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(57)Abstract: (g|t 

PURPOSE: To improve the joint strength of a bump and to prevent W^ - M--- -M^ 

the bump from rolling easily by using the bump consisting of a non- 

spherical core material made of a high-melting-point material and the 

coating material of the core material made of a low^-melting-point 

material for joint two substrates. 

CONSTITUTION: A material with a diameter of for example, 0.1- 

1.0mm consisting of a high-melting-point material is used for a core j& 10. 

material A, a low-meltings point material is used for a coating 
material 2A, and a thin wire with the core material for bump is cut 
into a desired length and is used as a bump. Namely, the thin wire ]|c§ 
with the core material for bump is passed into the opening of a 

capillary 7, the thin wire is led out of the opening edge of the capillary |*| 





7 by a required length, the tip of the thin wire is aligned onto a pad 3, V ^ X.l rrvt 

and then a spark voltage is applied for melting. Then, the tip is 
pressed against the pad 3 on the printed circuit board 4 and 
ultrasonic vibration is given to the thin wire for contact bonding. 
Then, cutting is made at a desired height above the pad 3 with a 
clamp and the bump is aligned to the pad 5 of the printed circuit 
board 6 before reflow. 
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~1. 0mmgflEOfl^««DS«lAi:, COStflA 

2A£*>&#Mfc$n*IMft£. *vtT5'J7fc8#U 
MIB»*&*«4 ±©A?y F 3 fctt«$£fo-B\ flfriejffl 
«©»«#2A©*£*tfl,TMEAy H3»ca^f 
5. *©«. WKfiB«*BlfJt©g$. «A«0. 5~ 
3. 0mimgac«»rLT/t>y*}g^rS. 
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1 

fcSfl fcfittjfttttt* 6*0 ffiE&# St^BST 
£*»6«fifcSn. »l©»«tiB2©S1£&«£"r*/1 

>7«3t*B*.fc t fc t-r* *m#m. 
nfc««***H^ufc««u 8aE»»£Sii©a« 

±©Ay HfflffiHC"&t>*, fflE§ffl»©«K#©*S* 
S?bTlfflES8ili£taESg 1 ©»R±©/ty FlcS^f* 

sis. sr;iiasA'>^&S2©s«±©^>y 

C&fctt. U7n-fc±Oft«jitfm©«**U «l!B 
;Vs7kmm%2 ©S«±©A*ry FSfc^TSlSS^ 

[W#3t4] Xll&tffifl>&*«ftr*K©;gtt&ttll 
jMTOfr 6* 0 WIB«»ft« WStMttt fc*»6*J*S 
nfc»«***K5Ufcl6»U Wi5Mi®S^l©S« 

«©MjatfiirE«K*J©iii^©ra©»^s ! b^^«ss 

JtUSU fliE8-&IB£lfflE&S 1 OStLhO/ty HC»* 

J*r*l8. RtttWa/t>^tJB2©aWU:«>^yH© 
(iBlc^frit, 'J7P-lc.fc0t9EA*>7 , £:ifflEm2© 

¥«*SB©»jg^fc 
[»#*5] S5HA»^^e.^4^tt©S«tfi8l 

fcn&»«©*ura©****bTflEjJr«©ft3©in 

HfcfitlEsB l ©StiLb©/*? Y\z&.%hTrt>-?*mfc 

•r*ie, &^atii3/t^t»2©ai«±©AyH©(i 

Btw-B-to*. U7D-fc«tDWE/t>^tllIE»2fflS 
»±©/"<5> F£&£TSIS£"&tJw,>:£!!$&i-tS¥ 
*#ttB©l&fim 

UMM6] MIAim»&ft«ftHktteStfeBa 
©Dfl*EBl/&*. SdE8Bi®©«SS*t©*^S»UTta 

EMftette* i ©«R©na«car&i-*is. mej® 

ttE/t>^*»2©a«±©/Xy HOttBfc**)*. U 
7 p— C<fc 0 INfiA*>7 , £:il&ES& 2 ©»«±©/ty H * 
8S£T 5 IS *-MT Z t &*HR t T « ¥3J#8B©liii 

m 

«s»i©s«©ia«csU)i*, MES^icesus^ 

»*«KLTA>7't»*t-«XS, &tffflEA*>7£ 



(2) »«W7-3 1 2400 

2 

m 2 ©g«±©/ts/ F©ttBfc£to-a\ U 7 P— fc<fc 0 
ffJEA>7£l!SESg2©g1£±©Ay F£j*s-rsxs 

s^tor t s«fatr§*«#SH©«j6m 

Rltt»Ert>7**»2©aMR±©rty f©ttfi(C'&t> 
tt, >J7P-tc«fci9H;iEA>7iBfiEm2©S«±©A 

s/ Htttftrftxst^ttctswufra^iMMSB 

10 ©«&#&. 

1 ©JHLhOrty H©ttBfc*fc*» MESIAL fciffliK 
©IW#©**l6»l'"C/X>7*ft»*f*X8, Rtfffl 
EA>7**fB 2 ©S«-k©A-y H©(4BC^t>-&, U 7 
n-fc±Dl^t>:/fcMEfli2©»R±©rt5» F*S 

*r*xs*«» c t sftis fcT****8B©«S3& 

S±©*yF©ttBE*t>tf. WE/t>7*ffl»»©»R 

»©**»*i/T/t>7'««ri5rais, &tmEA> 

7fc»2©|&K±©^3/F©{fcBK:fc:btt, U7P-K 
±0WEA'>7tfl9E^2©S«±©Ay FSS^fS 
XSS-ttr^ tttt«tr«¥**KB©«fi*a. 
[K**ll] WWtt»*6ft**«©»»tffli 
6*0 ME«tt©£*t *Mffi* 6 5 5 *- F t 
50 fc£tt©SK#i*>6m3nfcA*>7 , ffl«&A>5 1 > 
^CJ;0JT^tfeV>TA>7ffl«ff£^fK-rsxS, SJE 
SX>7jS#*f £JR 1 ©S«±©Ay FOttBCfcfc*. 
8trEA*>^ffl«ff©ftKt*©*£^#tT/N*>7S^ 
T5I6. &CXtdEA>7£m2©SS±©A»; F©& 
BtB-te-B-. U7P-t<fc0WEA>7'tWE^2©S 

«±©A-y Hs«?-&r sis s^ttn tswatrs* 
*tfSfi©Sii*fe. 

40 fi»^»^«^6*oifE^«©'W*««t-««R 
an. 

[00 0 1] 

[BB±©ftlffl#»] Ji©%^tt, Bjfi«a*»^«kXh 
l/7^©SS-&34S*«feO. ffiS«S©^Wt>7«lffi* 
^•T-5C:t©T?#-6BGA (Ball Grid Array) * 
-f 7««©*»#«BRt«"©«B*iitBt;fc¥«MMt 
BBjfifflBBCH-r* "&©TfeS. 
SO [0 0 0 2] 
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3 

-cHi i*#HU&*»6fOTr*. 01 ltt. «Att# 

62-26684 2n&&\Z7fi2Mtft&<DB G A 
7©#iS#gg©$#Wffl£^-r0T*5. 
CO 0 0 3] 01 lfc43l^T, 1WJH. =5»W. «cX 
tt*?5y£*>&fcSIM*©;B;*t. 2ttffl. *fflXtt-f 

3 tt* s/ 4— ?*K C/U > hStK) 4 ©/t y h\ 5 » 

[0 0 0 4] ftfctt, 0 1 1 \Zt&?& 5 fc. 1 . 
*?©»», WAKiH, &x\t-t7S.yi?Z®. 

[0 0 0 5] l/A»U &#©&8lT!tt-*©/1>:raiS 

(tt^xs) «. tt«*©««ta*. nix h um® 
£©ffi8tt#fl±rs#«**»*. -r&b-fe. 0±. «t 

[0 0 063 

[»W*»»*l/*5tT*»lffl ±S&l/&J:3fcfBfe© 
BGA^7©¥*#:gflrai ;t>^©«*SMEtW 

&. ^©^^-Micaa^^-rov;/ H*>s±aa 
[0007] ccawit, tt&u&ira&*#ft-r«& 

^©tft^SMESWi-rsctdiTftSttfefc. 
&Mtf fc¥*#ISfiKieffl$ill»£fc* C t * S W t f 

a. 

[0 0 0 8] 

[«UBfc*iM'*&»«>#ft] C©»W©BI*51 1 tin 

»t*»&«j83n, si©s«t»2©sfife«^-rs 

[0 0 0 9] £©«W©««a2C«*JHI#S«tt. 
[0 0 10] C©fBW©l|:CT3fc**¥*HMM©« 




) ^B8¥7-3 1 240 0 

it#£tt. K»^H*>6)45#sfe«©^»tfifflija» 

9 ufc*«u W8EMi»smi©««±© 

rtyHfflffitC^tott. St)IHiii^fflttKW©*€:i§»U 
TKrSHiffl»*ll98B»l ©S«±©Ay HK«*T«XB 

[0 0 11] C©«iH©«*B4lt*a*l»#SK©ll 

W»***K?Ufc«*U MEIMI«Bl©aMR±© 
Ay FW&SC&to-th illB««S**UTlttffiS«© 
S6^tflJ|gEffiM^©BI^©ra©B6^£'bt3g^e?£^fl£ 
U i«rS2&-&6&&fflfBS& 1 ©**±©^y HfclWt* 

•T»33B»t**t»'b©T**. 

[0012] ^©%w©»^5t^a¥^ge©» 

fciffli»©«K«©**^»tTWEm!£©fi$©ffl«& 

miem i ©sts±©/x<y \z&-£LTA>7*m&?z 
ia»t«*tr*©T**. 

[0 0 13] £©£9!©ll$a6 fc«*aMM|:g»©S 

isg&iiKm i ©aswiHffitctt^-raist. mew* 

? Sffift©ft3TWWUT/0:/*JBJfc-r*I8«*'&tr 
t)©T*-5. 

[0 0 14] £©55W©W#E7lC«S¥«#eifi©K 
i£#*fctt. KIW[*m*»6&0ll*l*t>ti>*©««ft 

as i ©*«©ia«fcsua*. fltr82JBs»fc®saj«»»s 

Sfi±©/1y H©ffiBC^to«, y 7D-KJ: OirfHA 

>^tiWE»2©wRji©^y H*«**reiat** 

[0 0 15] C©5!M©lil*«8fc«a¥*#KB©il 

©^asm i ©£*±©/tj> H©tiBic-&*5 ; B-> aaias 

EA>y&a 2 ©StR±©Ay H©(fcfi»-"&t>'&. 'J 7 
D-fciDfl9SB/t>^tWE«2©Sfi±©/V^ F*« 

^•r-sxea: *^t»t»©T*«. 

[0 0 16] £©»«©»#« 9 fc«*¥SM*8S©« 

Sffl«8S»?f5£©fi$-C«)»rb, C©«SfUfctt«*fSl© 
0 S«±©/"<y F©ttBfc^t>«, «fE«J»rUfcai«l©S 
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5 

7£fi2 ©gffi±©/x«;/ F©fifi ij 7D-fc 

.kBBE/X>:/£BEB2©S«±©/V;, KSBfc-f* 

[0 0 17] d©58W©l!3fc^l 0 t;:$.5¥$#gH© 
O/Xy HCDffigfc^fo-e-, lWB/X>:/JB8»©BRtf© 

£^trfc©-c*s. 

[0018] c<ofm<m*mi i kb«¥«£bb© 

Sii^ffifi. »Hj6*ma>S&«Btt©£#iBijjfrH 

ttA>&A:D mEfi«©«»*fiffi* e 5 s *- M,fc« 

«©KK#i*>e«!f!e$nfcn>7'fflteSA>^>^ 

>^ffi W&fl 1 ©S&±©/Xy h'©ttfilc^-t)-a-. m 
^t>78*»©BKB©*ft»Bi,T/t>:/ft»jBj- ; 

[0019] c©&g/i©W5ftiti 2 ic^s^^gfig 
*»s*i^snfc>b©-c»*. 

[0 0 2 0] 

[ffffl] ^©5SK©|f^l fcB-5¥B#BBfc*5H 
[0 0 2 1] c ©»W©RjfcB 2 

[0 0 2 2] C©»W©SI*J53 fcBS¥B«:Bfiffl» 
SfcfrBtt. «e*©«K»©*fe8^Lr/ty KKB& 
U MEMB*WB©BST£JWr.5©T. EItM©B-& 40 

[0 0 2 3] C©XN©M«9(4K:ff 
M©Mj&*to»#«£}g/fcu BB&Btffc/tyHB 

s^uirS^«iS:Bf^©fi$T«»f-r5©r, j?rs©B 

©»^^fi£|S]±T^S. 

[0 0 24] C©5!M©8l«JS5fc«53|i»«:S|g©a 



(4} #$¥7-3 1 240 0 

6 

©WlfcJ: 0Wa©tt^KS*#L&/t>^i*|H6*t 
[0 0 2 5] C©Xff©M$«6lcfl(«¥ftfl:gB©8 

[0 0 2 6] C©£tt©tt$£7 £*«¥*££■©£ 
If Sl©S«©D3g|5icMLii*, MR&mz&M&ttm 
fc/X>7B*#HB*«»&*l. &X h 1>*II?©B£BB£ 

[0027] r©%?g©tj|^8 \z%z>¥mft&won 

©&IJ&S8 1 ©g«±©/ty K©BBfc£*>1t, WES 
#KffiKj&##£BRLTA>:/£Jg$-t5©T> HfM 

X«r©B£»ff£lRj±T#.5. 
» [ 0 0 2 8 ] C ©36M©»*JB 9 KB.5¥B#Bfi©8 
B#Btt, KM^»»*»6a:«aUI«©^tfiiM^ 
8*>6&t> WE»#S*BW-«*R«t^6«/San& 
B«*J)f«©ftaTBBU C©BBUfc«Be£l© 
Sfi±©^y HwttBfcBfett, ii5Kii!JI|frLfcBB©tfc 
LT/X>7ft»Bf*©T. MBaStt 

*mai»©t)©cjt^A«iaa^i*JSfv>. 

[0 0 2 9] C©im©M«Bl 0lcB«¥Bff«B© 

©/Xy FOBBBBfett. WE/X>^ffl««©tSJR«© 
*t»Bl/T/t>y*»Br*©T, C*j9«DK:<<, 
BBteA>;/S*BT**. 
[0 0 3 0] C©BB©M«ni 1 Icfc-S^igftgg© 
K3B#£tt. KB^*m*6**B«©S«iBiM^» 
fltf> 6 * D MEfi#©;&& £MBA> 6 7 S K L fcfi 

±DffSBV>T;x>^BB»«*jSu liJi2/X>7ffl# 
»*»l©*«±©/XyK©ffiBfc^to*. MBrt>7 
ffl»fl©»K#©#*B#LT/X>:/$JBB-f3©T. 
««©»«©B**H«-r*Cifc«kD, 0fB©»"&K 

[0 0 3 1] C©BW©»#^ 1 2 lcB£¥B#£BS 
jgfflBBtt, BBBHXJ& M. -y^rjK t75 5-i/ 
XttBBBB*>6J8:DBBBfc»B«*l&«tti. fi» 
Sfc DME*tett©^£»R-J\5«|R;tf fc 
**SBBSn*©T» BfM©fiSlC«»frsci:lCJ;o 
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(5) 



WF7-3 1 24 0 0 



7 



8 



[0 0 3 2] 



[0 0 3 3] HH:6^T, 1 ABftllA*mft>&& »o»-&3iao*sA>^*id6«r*c:t*<T€?S. » 

D, Bff#*«*tf0. 1-1. OmmilCD^ 2 A 2 JC, 7< ir#>^«»Al/fc*>^«IB«UXy H± 

T<&£ 0 &*5, K»jft»»ttt»B[ja^«, ttflWtft&tVS. 131:, *©«©»*tbTU7D- 
t75y*SSffifflU fiia^tJSiCttfiBS^tt 20 XS#^U>h»«6fcWrr*t*©* % CJ:<fHlX 

WAtfO. 5-3. OmmgSIC«J6SrWt>^tb [0 0 4 0] ^JSW3. JK©*MOSaK« 3 fc^TB 

mET£. tt**#Ottgtt«*.tfO. 2-1. 5m 3ft#J»L&tf*SR9irr*, B3tt, £©»W0*1MJ 

mBflET**. 3 lC«^¥*#«SOfifi^S|ftM1-«fcfeC!)BT» 

[0 0 3 4] CO*16«UC«S^W«:^B»jfiffli|ffl« 5. 

S¥W#*iao»jfifcffifflT*t£tTo«t3»:SS*&* [0 0 4 1] B3fc*HT. 8tt*BWmire**. ft 

8&«wf-rectfc«toTe6efi£fc/t>^KS€wai 3, BGA^oA>y^^rsfc*co/ , ty^r--^s 

^to«)^7-fir#>7 ; ^>^H&JlSfflL/Tffi [0 0 4 2] O^f^ Hll:StiiBSffl^TA>^fe 

ffl^t*** J*»T*Ro:/n*xfc^TR?8'r*. S3 (a) Ic 

[0 0 3 5] ^Sfifl|2. CCRWoJM^te^VvrB *"r<fc5fC, /t>^ffl«»XDBB**vfcr9U 7 ©■ 

2SMBUc*«&RWr*. R2HU J1cd%Mo^JS««| PBrtfcBU BBfcX^-^BE«W*rr*J: fcC* 

At^6**an*tiW[«»8ftjaE»r*. ctifcj: 
a** wj-c**. a*, /t>7«*M6T**fci,T a> ©has to. 

M>f>f>WyH3, BGASWA^y^f [0 0 4 3] Jfcfc, RB (b) <fc 3 fc, ^U>h 

s^oAy^ifi c/u>hwd 4, s*4±a/iy H3tffi/oit, fl*ttE*r«. mm 

>tf/\yYb, Rtf:/U>hS*6tt* HI 1 Ka^tfE COStt 1 ACDSSfiKfrfc** 7»69rB©AS« M 

[0037] b i\zm-w$&m^Tn>7& \z^&?\z, n>;/#£ftofcg«4£:/u>ha« 

U 7©BP«l*3fca-r. *fc, RB (b) (^"Tcfci [0 0 4 4]-CCr>*JSW3fc«*¥W#«*OKa*jS6 

fc. «BS«KttfiStf»t*irK9U7©BP«BJ;D ttaT©±3ft»**»T*. SU:, BrB©ft£]*S 

©/ty K3fcS*»£ffUttW\ B 1 JCwTWftKR 2fc, 7<ir#>:?£&&Lfc#>^£ffi;8 lAy H± 

[0 0 3 8] NB (c) JC^f±5IC, rtyFB XB^U>h«6CIW*t*0*TJ:<fHtE 

«c±D«Wf«. CiniCiDHB (c) fc*TJ;3fc/t ©/Xy F5lcfii|j«tt^«ftfto*^BWS5KJ:DlS 

>:/***U£Sti*. IrIB (d) few-fi^lc, B f£i&<U7n--c**. 

B (c) T«|jfi*nfeA>y£7 r U>hSfi6©/Xy H [0 0 4 5] £©#W©S6ft0M fc^TB 
SfcffiBfrbttfcfrV^ U7n-«M\ :®U70- 50 4 ft#HHU&a«&R9rr*. B4tt, 2105BW©*1S« 
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(6) 

9 

5. 

[0 0 4 6] 04tC*5^T, lBttMm&ttnfrZtS. 
0. jSg*i«sj^«l~3mmiga©m 2 B ISiSf 

*ro i b £«&rsffi«£$m# sfc*»si»T*a. 

KibKimcaKiuka^. «. * 
?sy*xtt*BBBB**Bu Biuumcttttn 
Ai*A/£t4KB-r«. c©n>^fflSttADffl«SBfa 

tt«*.tt2~8minS*T. *»©BBTft-5. ft*, 20 

GA«M©A>7**j£^T*fc©©/^^-"7£« (7* 
>J>hSffi) 4. *>x-r>^/VyH5, Rtf7'J>h 
g& 6 «ft*W©t>© ^--Cft*. 
[0 0 4 7] ^IC, ±8B±&©BSl£fflVvrA>'7*£ 

YbT9>JOllD«AlC9U 04 (a) fcjftfj:3fc, 
±KA*>7"ffl;Sm>3*at8£7 , 'J >hSS4±CDAy K 
3Wi->y#>Ft5. ft*. HH (b) tt, RB 
(a) ©A-A' fc*tt**rffi*7R-r. -fftfrlj, ±13 a? 
«B*B*.«**fc;»'Jfc»*U ±8Biffl«lSS«4± 
©Ay H 3 ±l2ffl»S0f^©fi^T^ 
Br*. !1©B, ±t2fflB£/^F3K;rT9tft7fc# 

(c) j: 3 1, ;ms^'j>hiS«6 

©A" y H 5 fctMtefettb 'J 7 D--T5 Z. t fc J: D fill 

jftftM/jK2 B©*a*BBi,««2n*. 

[0 0 4 8] C©IUfiW4fc«5¥««:i6B©»iS^ 
ttKT©a:5ft»*t#r*. Site, £A(3«Si&g©E 

2C. 7^#>y£&&L£#>^£tefflLA"y K± 
fc/1>7"&dae-r*&». U^^>^m<OA>^<Dtt 
BBB«MI6n«. B3K, *©B©»*ibTU7n 

Ig£BBfcT£. Jtt3U70-X«ftK7*U>MHK 

6 ©a *j h 5 irfi«jatt^*8&t>#at^aiBiifete«k & 

[0 0 4 9] BBB5. COBBOBBBBfctHvcB 
5S#flSbft*te.K?UT5. 05tt, ;:©58W©IIBfll 

5 lC«*¥B#BS©«ie;£&£K9IT*&»©HTft 40 

5. 

[0 0 5 0] B5fc*HT, 4Att£E7 , 'J>h&«T 
ft*, ft*. #>f^^/V>»H5. &tf7*y>hSfi 

6 tt«*B©fc©fcB-T**. 

[0 0 5 1] O^IC, B 1 ©«»*HV>T/t>7**BB 

rsBro^D-bxctj^Tiawrs. 05 (a) t^-r 

©££B7'J > hS«4 A©x;P-*-^Xttt7*- 



itfBB¥7-3 1 240 0 

JO 

(b) \Zm-T£5\Z, 7*U>h*«6©/1yH5tettB 
t 'J 7 n-TS d t lc«fc 0 ®B*£^13:A^^ 2A»* 

[0 0 5 2] C©B««5fcB*¥B#&S©§ato!;& 

ear©* 3 &»*«»**. Bit. bbwbsbs 

»£BB©&*n>7*SJd6BT*J:£:#T?**. B2 
fc, x;V-#-;k K7*-;Hw±EB»*B»Bl/a 
tl1tibrt>-71fiZ\*>tHZ> c t tfifc < B££/t > 7*£Bj£ 
T?€*. BSC. 7*U>h«S6 0/XyH6fcftlWH* 
^*j&"3#tt^WlIftt±l)«-rc:tft<U7n-Tr 
ff*. 

[0 0 5 3] 

&J60J6. £©BW©&6fiB6fc^TB6&#BLft 
«»6ttWr-B. B6B. C©ftH©£KB6lcff*¥* 

#ttB©S£#&&KB-*-*fcB©B-r&*. 

[0 0 5 4] B6K*V»T. 1 CttffMAtm*5& 
D, fcr>#©$#©tt&at0IIA.tfO. 2-0. 5mmg 
g©Stt, 2CttfiMA*m-C&*. 9 t$4£N£ 

»B2C«tt*tHfyX*T*a. BBBttBCttBlt 
AttA;«, M. -y7\>k -fc?3 9?Xttftj&Bm«* 
BBU BMjAttftKttttlljAi£&£«tt£-*-*. ft 
*. BGAB$©/t>7*4jd8BT*&*©/ty*-5>* 
« (7*U>hg&) 4, #>5*<r>?/l9H5, Rtf7* 
•J > h^6 H«*B©'b©iB|--C**. 
[0 0 5 5] /0^ffl«8T»5«SlCB, 0 6 
(a) fcjRf ±3K:, ^feSttSrWLfcPmjrc&O. 

© 2 #©»*#-r*«te <bf» tt©J#R*UT^*. 
ft*. COSttlCB, BA«R0 (a) fcjRfBtt© 
BBtfWU «afc.kO»«»fc**flC*»a"r 
•5. 

[0 0 5 6] r>€fc, /t>7**»*r*B©7*n-feXfc 
^V»TR«r«. S-f, 06 (a) l'S1-«k'5fc, BB 

jA#»*6ftas»i cs»Dai-r. c©«ttic*y 
•J y hSfi4©tf7*-;PX«x;i'-^-;utc^ba 

It, RB (b) K^1"J:5fc, CO«ttlC(:/X*9 

io. fiHjjkttB2c«BBitaiUftrr«. n 
0(c) ^n<&'J7D-r-5. b 

0 (d) \Zmt^\Z, C©/"?>7*#€?7'U>hSfi4 
S7*U > YWk 6 ©/^ » H 5 ±fcttB&fctt b »J 7 D- 

[0 0 5 7] C©£BM6ICff«*ttflc&B©fltt#& 
««T©«t'5ft^«?£$-r5. mile. mM©s-&sss 
**L&;t>7*IHW»B6tU m>TI3J»X M/^B© 
»-&BB©»<E>A>7'SfiK»'r*ii:*»T*5. ^2 
IC, X/lr-*-*, K7*-;HC«BlC*BBBUa 
t»fc»/t>^*tj:*«t*j:t*»a<BBfc^>7**«jS 
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[0 0 5 8] «JK0I7. C058W03te»fl7fc^V»TH 
7 &&m\ste1fl<DW8?&. 078, ;:©BijH©*«fll 

[0 0 5 9] H7 fc*V>T, 1 DliKM^tm^Sft 
0. tf>«Og?^»iiiig*^ao. 2~0. 5mmg 

«©&«•?<&*. is^n^imfiiaffibA^^ - 

9*M tW»fXHt«l«*«Mt4. ft*. 
/\'>7*£Wj£t-3#£LT©#>7V>77'WF3. B 
GASM©A'>^^-r-5&s6©^s/'y-5?Sffi (7* 
U^hSfi) 4, #>5V>iWyF5, Rtf7*'J>h 

ft 2 CSX* / 9 tegjgflsj 6 <o>b<otm--v$>z>. 

[0 0 6 0] ;O^B»ST»5«|}l Dtt, 0 7 
(a) lC^-T«fc^lr> lkftgtt£ : £b£Rftire;&£. 
•3*0, */h©2#©8&:ftfS$i-& (tT» #©J§HK 
fcbTV>-5. ft*, r©S«lDtt. «SJA«N0 (a) 

[0 0 6 1] -d%\z. rt>7*M&tzm<D-?u±.*\z 
r>V>TRWT«. 07 (a) CjS-r<k5fc, 3Si 

&*m#sftas*tiD**ota-f. Wsvw&lao 

H3±K«ltill»»2CtBHItttt£fcJ:0»*U 
*-©±fc##lD£B<. ?*CC, UK (b) 
ic, j:©S«iDic7X^9J;0«»^W2C£®fi 
■gfflb&firr*. (c) i:StJ;5i:, en 

£'j7n--r*. #cfc. Pis (d) c^-riSC, z\o 
ny-fm-fv > h&m &7"u > mum am y h 5 

±C{firg^t)-a-UU 7 n-l-S C£fc<fcO 2 

c©;«§#i/&«3tt*. 

[0062] zo)9mm7\z%z*m&-£9<amM%m 
fcmT©«k5ft&&££-rs. sic. msoft^ss 

SS!l«©»*n>7'*j«J&"rs2: 812 

c. n^<osmzit^.c^m\z< <&mzrt>7im 
arc**. 

[0 0 6 3] 8 . JKORMO^ftWSC^^TH 

8*«SHM*&l»rr*. 08tt, £©&ijli©2d60!i 

[0 0 6 4] H8l:fclr»*r, 1 E S ft 

0. BgjWJAtf 0. 2~0. 5mmg*©J«K?;K©S 

n\z\zmm&}tA,t*, m. =.y*;k •fe75y7Xtt£ 

T-5. ft*. A>7*£8$jrf*'&i:bT©#>T^>? 
/V;F3, BGA^©A*>7"^^-r-5fc«&©/Xy^ 
— i^gMK (7*<J>f-S«> 4. #>^>^5»H5, 
S^'J > hS« 6 ««£*W©t>©i:[l-TafeS. 
[0 0 6 5] /t>7 , JBH»T»*Hlltt. 08 (a) t 
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#2D^e,ft*. ft*, H©Jffl«tt, taj*tfMi«Jie*H* 
<D«aiEfcKUi#2Difelai;*J:3fc«>6aE*. ttR 
*} 2 D©*»#l/r«tt&8BBf 5. 

[0 0 6 6] 3lflC, A'>7 , £^liS-r«>IS©7 , n-feXII 
3HT&9JTS. ST, 08 (a) fcjR-friSfc. Jgjg 

at. na (b) i:sti5i:, £©»i«*bts 

©SSIcSWrU 7 , 'J>hSS4©±©/Xy H3tCi8« 
*a£KJ:DE»-r*. Jfcfc, MB (c) (c^f<fcO 
fc, £©A , >7*tt£7*'J>i-S«4£7'U>hg«6© 
A y H 5 ±tcffifi-&t>-a- L 'J 7 □ -r-5 d t fC J: 0 ffiH 

^^2D©^*^*us«sns. . 
[0067] z.o$zmm 8 »r«**w#8s©«a*-js 
ttKT©«fc3ft«4*stfr<&. sic. mmomsm 

2 fc. »tt©S»lCJt"<C.5^0 fc< <«£fcA*>7*»S 
JgT?*5. £3£, U7n-l8**7*U>h»«6t* 

[0 0 6 8] &160J9. C ©»«©*»« 9 C"3V>TB 
9*#BH,fc#&RWr*. H9B, H©5£9!©£«H 

[0 0 6 9] 09C*V>T, 1 FttKSt£*m#&ft 
0. ^SOPIffittgb 
•6»«OJB«, 2Ettffi«A»»*»Sfc**lttrc* 
5. NIUlttAicaKajftHAi^. M. -y*;k 

ttAy^sffiffl-rs. ft*, K>7*mmt&-&tLT<D 

*>7-f P 3, BGAgHH©A , >7 r £jiKJi*T3 

fc»©Ai/^-^S« (7"J>hS«) 4. #>r-f> 

[0070] A>7*ffl»»tt, mmoi&m-o 
r nfceJ:D«ai#2E«»*f*. 

[0 0 7 1] Og\Z, A>7"S^-r*IS©7"D-fe^C 
3V»TKWT5. 0 9 (a) IC^i-«fc5lC. 
jS»W6ftSS« 1 Ffcffi»jfttm2 ETtSWLfcffl 
Tft, rn»j ©J:5ft^©n^7*ffl»»Sfflfi 

f?.. ^c, ^0 (b) c^-r*7ic. rn&7"'j>h 
ic. ma (c) c^-r-fc^ic. r©A'>7"(=j-t7"u>h 

Sffi4S7''J>hS ; fi6©A^ H 5 JitCtt»-&*3iirU U 
7 D-f-5 C t fc«fc 0 2 E©*j8»USi«!S 
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[0 0 7 2] Efl5**«9fc«a¥ilMMfiBO«JS*tt 
ttttT©J:3fc»**#T*. ^*t>. W<0^«lcJt 

[0073] mmm i o. cro^Bjro^jsw i o \z-d» 

TBI 0*#«l/!*««5«W'r«. BlOtt, £©89! 

©afffl l o c#5*»^gerosii*»*ra-r*fc 

&©BT*£. 

[0 0 7 4] HIOC^T, 1 G 6 ft 

5 fittOStt. 2 F titt****** & ft*«#©8$M* 
T*«. iesBfi^^^t-^itSSt^^A^^ M. =y4r*. JO 
*?3y*Xttfcaaa»*aaU fiaAtmCtttt 

■jflttt^ttt^-r*. ft**. rtj^ttMrrsfcfcu 

T©#>5*-f >#rtyF3. BGAfga©/^^^ 

r— -e**. 

[0 0 7 5] z>g\z, ;Vy7&m&r*Ko>-7a±x\z 
010 (a) !C^fJ;5C, ft 
»jS[*f» 1 G#Sft$«£ft»J&*m2 FTWH53* 
-hL-fc¥ffi©;i>yffl«SffiE-T5. ^(c, RBI a? 

(b) Ic^-T«fc5lc, cn*HS^>y>^T*CtK: 

RB (O C^f«fc5lC> JUl*^U>h«R40^y 
H3±fc(4JB6-*3-a-U'J7n--r5. RB (d) 

\zm-rzs\z. co;x^#*^u^h«R4e^y> 

h 6 ©A y H 5 fc&H^fcl*- UU^n-TS'tlr 

«t o amitm 2 f ©***uftas n*. 

[0 0 7 6] COJWMI1 Ofc**1«IMWI«©tta* 
SttttT©J:5ft»«*#f*. fi«©iSBt^ 

!»»iG©jit*sa«t'5iiticJ:0Bfa©ai'&i<ss* 
ffLfc/x>:7a#a«***&n. invest*;* huxa 
©8£§ag©**n>7£^-f* ^2 
c. «tt©CT»ctfc'<j:5*J«3»c<<, «*ic/t>^ 

BIO (b) TttRfe 

»©/t>:/a»a*jftu&**a©#«. «*.a*a»a 

[0 0 7 7] 

[ism©S4*] £©s53i©a*a i \z%z*mft&w 
fssisttta^ffij&snfcA-^ftiifc©-?. ssxh 

[0 0 7 8] C ©««©»*« 2 fc«***#»Btt. 

aar«aa*rfc*»&a*sttft/*>:/a«fc©T. a 

[0 0 7 9] £©»a©a*a3fc***MMM6B©a » 




ft0fl¥7-3 1 240 0 

aaaa. a±tt«bfcfcfeD, aa©aaa©**a 
fH/T^?Htwu wsEaa^sm^©^ST«j»f-r 

*©T. Bfa©**»***Ufc/t>^»*«HS*M»6 

n. axhi'xw©«*a**iai , e#*iv>$tta* 

[0 0 8 0] H©JEW©W*a4tiR5¥Wflcafi©» 

a#aii. euttai/fctfcD. aa*aauT««© 
■AfcaaaoaAanaajftefc^aaataau 
ttEa*«t^» Hta*i/Wiaa«ftBf5t©ftST« 

Br-T2>©-C. 0fa©SS-&HS*#tfc^>^'S^«!ifi* t 

#sn, axhv^ft©a^aflE*ifli±T**tt>5» 

[008 1] E ©89i©18#3i 5 tC«*¥3S#gg©S 
-T5©T. &#©aa©S«l::£«30ra©a&aS£# 
[0 0 8 2] H©»W©a*«6fc«5¥»flcaB©a 

j6*^tt. suaai/fcifco. aa&s&ocgaca 
Miaaa©«as«©*-s**uriiEafi©iHi 

[oo8 3] !i©Kw©a*S7 (ca«¥9fMM©a 
*a:je^«©;B#fcai©a«©e]afcai<&*. a 

[00 84] C ©f69i©«5&E 8 lC«*¥iS#Sa©& 

©attfcaonttjeMRc&asa i ©a«±©/^y h© 

ffiHtc-irto-a-. aB^fc«aj*»a*aaUT/'t>:7 r 

ft»*r»©-c. ma©«-&iisa&^rtfcA , >7 r ^a 
aasasn, a*M'xa©afca**itii±Tr**fcv» 

[oo85] c ©aa©a*a 9 £a«¥a#aa©a 
a*&a. BLtaai/fctfeo. isa^tm*»6&s« 
sse^osw & ft o aB*a«aw*a 

a»t*6«**n&«ata*©ft* , «)aL. j:© 

aEaaufcaa©aaao»aaffi/Tyt>^«aa 
i-5©t. aaro^waajewfeoicit^iBAaaai 

[0 0 8 6] Z. omintifiZM. 1 0 lC«S#5»#:gB© 

»»*BEai/fc»«fcaaanfc^taa^*fa*^ 

aaasa i ©a«±©/ty H©ttei--&t>^ nest 
>yaa»©»aa©**«ai/T^>^*»*r*© 
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[oo8 7] z.o%w<omxmi i iz&z*mtemmo> 

*> 6 5 3 *- h Ufc«ttWttM«i:^ &«JES$tl&/1> 
yfflSSrA>5 1 >^IC«t Off t>tfclr>TA'>:/ffl;tm£JB 

fc#*>tt. ME/t>!/ffl*ro©*lW©*SM*LT/t 

ft. »^h^Rf©«^ai«ftlftl±Tr*«4:V»5»** 
[0 0 8 8] C©jBR©M«g(l 2tcff«¥«#SBS 

jSSftfc**Jfc. fflUm^fteftDttEif-ftR©*: 
[RllaflWfeKm 

[0 1 ] c©389i©?9tfl i lc«*;i>yffl««A 
[02] C©ft!fl©gdfim £««¥*#&*©*» 



16 



at6«MM-*&»©HT*a. 

[03] C©£W©$ttfl3Cff«¥*fl«tH9Sjfi 

[04 3 C©£n©$«fl4£f|i«¥*fic£ff©8jfi 

[05] C©»W©^^ Cfl$**i*fc8H©fSi 

[06] C©9S9i©%KM6t:ft«¥«it«ll©»a 

10 [07] z. ©BW©S&;5S0| 7 £ft«#*ttttv©Hi 

*t6t«wr*t»©Ht**. 

[08] C©*n©&ttff8Cff«*ro*:gtlt©«Ji 
3!rttftlWrr6&ft©H"e*S. 

[09] E ©58W©HJS0!I 9 lCfc*¥$#gg©Kii 
*ft*KWr5&»©0-C*S. 

[010] ZOKWOgmm 1 0 KfK«¥*#aff © 

[0 1 1 3 fi^5©^##gg©/^>^«i)i©»f®&^ 

•f0T»3. 

1A. IB, 1C. ID. IE. IF, 1G 2 
A. 2B, 2C, 2D, 2E, 2F 3 /ty 

H. 4, 4 A 7U>MMK. 5 /VyP, 6^U>h 

as, 7 8 <t>njj(im. 9 yx;k 



[013 



[023 



[033 




(a) 



(b) 



(c) 



(d) 






k± 7 




W2A 



=4= 



6 ^ 



IA 



(a) 



(b) 



(c) 




I A 



2A' 




2A- 




3-6 
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